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An investigation was made of children's factual 
knowledge of health-related concepts and the cognitive implications 
of their answers to questionnaire items such as "f^That makes a person 
sick?**, "What is medicine?", and "Do you know what a germ is?" 
Participants were 80 healthy children between approximately 3 and 15 
years of zqe. An additional 61 children were asked to draw pictures 
of germs. Results indicate that developmental changes in concepts of 
health and sickness as expressed in the interviews and drawings are 
basically consistent with developments reported in other studies of 
health-related concepts. Children above preschool age tended to be 
less egocentric and magical in accounts of illness and to use 
standard medical and cultural explanations of colds, germs, and 
illness. Results neither affirm nor deny that operational logic is 
found in children's thinking about health and illness, but suggest 
that more intensive interviews presenting situations of complex, 
contrasting variables would be necessary before these forms of logic 
could be identified. The present study does support previous research 
in finding that younger children tend to have external, egocentric 
ideas about illness and that concepts of illness as internal 
processes corae later. (RH) 
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Health and sickness, hov colds happen, how people get veil, what germs are, 
how medicine works, hospitals, and (tontal health were among the topics of interviews 
in this study of children from 3 to 13 years of age . Several previous ^dies of 
children's concepts of health and illness have described age differences in these 
concepts in terms of Piagetian ^es. Bibace and Walsh ( i9S0) idenUiied prelogical. 
concrete logical aiid formal logical concepts of colds, heart attacks aad otfter, 
conditions. They found that younger children were mostly aware ^f ^it^l^itl aspects of 
illness while older children described illness as an internal process. Simenonsson, 
Buckley and Monson ( 1979) reported a trend, among hospitalized childr<tn. from 
attributing illness to magical causes or global process, to attributing ii to rule- 
breaking. These authors postulated a third stage, of scientific principled reasoning, 
but found it rarely occurred in their study group of group of children up to 9 years old 
Studies of health concepts tend to involve either hospitalized children or children who 
are not ill, rather than contrasting both groups in on^ study, Comparing both kinds of 
research, Brodie (1974) suggests that children who are ill are more likely to identify 
illness with doing something wrong than are healthy children, Natapoff ( 197S) found 
that positive concepts of health, as opposed to descriptions of health as lack of illness, 
were prevalent among 1st, 4th and 7th grade children. A cognitive developmental 
trend was found in this study, in that only the oldest children were likely to say that a 
person could be part sick and part healthy at the same time. Another cognitive aspect 
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of health and Ulness concepts, beyond factual knowledge, was identified by Neuhauser. 
Amsterdam. Hines and Steward ( 1978). who reported that children's explanations of 
visibie. external conditions such as cuts were more logical than their statements about 
internal conditions «ich as illness. Few children could describe the process of 
recovery from illness, but they were fairly accurate in (tescribing the healing of cuts. 
The present study continues the trend of research in this area by inquiring ibout 
children s factual knowledge of health related concepts and also exploring the 
cognitiTe impUcttions of their statements. 

Method 

A questionnaire on topics related to health and illnes". was developed through 
pilot testing on 10 children representing the age range of the study. (A copy of the 
questionnaire is available from the author). The questionnaire was used in a flexible, 
open-ended interview. Ail children were interviewed individually by the author or by 
students. The interviews were conducted at schools, using separate rooms or a quiet 
screened corner of one classroom, or in the children's homes. Children were 
interviewed with the permission of their parents, and were not required to participate. 

Items that ere discussed in this paper include. "What makes a person sick?" 
■'What is miadicine?" "What is a cold?" "Why do people cough when they gel a cold?" "Do 
you know what a germ is?" and "What is a cavity? What makes cavities?" These 
questions were asked in the order listed. Other questions, used between and after those 
above, concerned hospitals, operations, nutrition and growth. 

A different set of children was asked to draw pictures of germs. These pictures 
were collected with the parents' and chUdrens' consent during various other 
developmental psychology studies and observations, in most cases by undergraduate 
students. 
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Subjects 

Interviews were carried out with 80 children at a coUege-spoasored .iur«ery 
school, a rural elementary school, and tt childrea's homes in various towns and cities 
in New York State. Ages were: 3 to 5 years. 22 children; 6-8 years. 37; 9 to 11 years 
U;and 12 to 13 years, 6 partici|>ants. None of the children had major health problems 
or physical handicaps. 

Pictures were coUected from 61 children. 38 from age 3 to 3 years. 18 from 6 to 
10 years, and 4 from 1 1 to 14 years. 

Results 

To the first q estion,''What makes & parson sick," pre-school children most 
frequently gave answers involving cold weather or going out with insufficient 
clothing. 37% of 3-3 year olds gave this kind of answer, which remained popular with 
other age groups at 30%, 23% and 20% of 6-8, 9-11 and 12* year olds, respectively (See 
Table 1 ), (Percentages are reported for any answers that came within the categories 
mentioned. Some answers were not classifiable, and some children gave more than one 
answer to a question, wbich was then coded into all applicable categories.) Answers 
involving contagion, such as "You get sick from other people who are sick." and 
answers mentioning "germs" increased the 6-8 and older groups, with "germs' as the 
predominant answer for children above 9 years (37% at 9- ! I and 60% at 12* .) Eating the 
wrong food was regarded as a cause of illness by 6% of the 3-5 year olds, 10% of the 6 to 
8 year olds, 23% of the 9 to 11 year olds and 20% of those over 12 years. Unusual 
answers such as "spiders' "ghosts" and smoke" occurred as 25% of answers at 3 lo 3 
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yeirs tad 5% aad 2!^% tt 6>S lad ^1 1 yetrs. Coffli»riiig the ctt^gories above plus "(toa't 
know," & Chi-Squ&re te^ of cslegories by tge grounds vas not signific&nt. 

"What is ft cold" WIS answered "don't know" or given no answer by 60% of 
children of 3 to 3 years, and only one older child (see Table 2) while a cold was simply 
identified as being "sick" by 27% of answers in the 3-8 year groups (combining two age 
categories in the table) and only one child over 9 years. Among children 6-S aad 9- 1 1 
years, colds were typically iitentified by symptoms (43% at 6-8 and S2% at 9 to 1 1) while 
"germs" were paxi of the answers of one or two children ir. each age group. Several 6 to 
8 year olds described colds in terms of the Mcial conMquences, such es missing school, 
for example, "You get awfully sick and you feel terrible. People feel sorry for you and 
treat you nice." Age differences in answers to this question were significant at the 
p< 03 level on a Chi-Square test. 

"Why do people cough when they have a cold?" turned out, as expected, to be a 
difficult question, with no significant age trend and many uncategorizable answers. 
(Table 3). Children tended to answer "don't know" or t give tautological answers: "they 
wouldn't have a cold if they didn't cough.' ;ow children said that coughing gets rid 
of germs. The most unusual answer to this question was "Because they've got a cord in 
their body that comes up and tickles their throat. The cord breaks up into mushy stuff 
that you spit out " (age 10) An II year old said, "Because when you get sick, the mucous 
membrane gets in the throat. The cough forces it out." 

"What is a germ?" showed a significant age trend (Table 4) with most 3 to 3 year 
olds answering "don't know " while 21% of that age group said a germ is "bsd." Germs 
were identified with disease by 72% of children over 3 years. Because this question 
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evoked some of Uie moA imiginitive responses, sever*! tnsvers ire li^e4 ia Appendix 
1. 

"¥htt is medicine" aet with §, generti response such es "mUes you better" in 
75% of 3-5 year oids' ansvers, end 53% it 6-8. Medicine vis described in descriptive, 
sensory or social terms by iniAy 9 to 1 1 year olds: "pills and ^fT/Uie (toctor gives it to 
you", "cough syrup" Attempts to (tescribe mMiiciae is something speciii or "scientific" 
▼ere seen is the use of words like "substance", "formula" and "ingr^Uents" among 
several children at each age above 6. Some examples are liM in Appendix 1 . The 
categorizable answers to this que^n are displayed in Table 5: age differences were 
significant at the p<.05 level. 

Questions about teeth and cavities were incluikd in 2S of the interviews. No 
children answered "don't know" to this question, but answers were quite diverse. 
Among the responses heard from more than one child, cavities tenited to be identified 
as holes in the teeth by younger children and as ctecay by older children, but the 
numbers of responses were considered insuHlcient for statistical analirsis. Toothpaste 
commercials and other sources of dental education seemed to be partially absorbed by 
children who linked cavities to food stuck to the : j - ;h. Only two children, ages 6 and 1 1 , 
connected dental cavities to germs. 

Resuits—Drawin gs 

Among 21 children of 3 and 4 years who were asked to draw pictures of germs. 3 
produced drawings with identifiable faces, 3 drew circular shapes with scattered inner 
areas, and 15 drawings were undifferentiated circular formed or linear scribbles. 
Generally these drawings appeared characteristic of drawings at the pre-school level 
with no features particularly related to the topic. Among IS 3 year olds , 3 drew faces. 
1, a pattern of little shapes, 3 drawings were classified as unidentifiable shapes, and 11 
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looked like drtvings of people, with heads tad bodies. Of these. 8 had angiy. sad or 
fflenacing facial espressions, whiis 3 had smilmg faces. One of these drawings, by a 
child irho declared tiiat she knew about this because her mother is a nurse, showed a 
person with an orange, spotted substance coming from her mouth. The 
kinitergarteners. then, ten^ to (tepict germs as something negative. Among the IS 
drawings by children 6 to 10 years. 3 were approximately human like shapes that were 
angry or menacing. One child depicted a circle, holding hands, of alternating sad. 
round characters and green globs labelled "fiem". Another drew three figures of 
varying happy and sad expressions. One child drew a wrist and hand, and the 
remainder produced ab^ract shapes; oblong wavy shapes, a circle surrounded by 
spikes, a tiny dot.and a large, black cirle witu the caption 'supposed to be the size of a 
dust * Of fo'ir drawings by children over 10 years, two included captions indicating 
that the germ was actually very small. One drew a pattern of multicolored vsin-like 
tubes. Only one of the drawings at any age was specifically identified as a bacterium or 
virus: "A common cold germ. One of over 100.000 type of such bacteria," wrote a 12 year 
old The progress over the age range in depicting germs seems to indicate increasing 
awareness thai a living thing, too small to be %en normally, can lake many physical 
forms but does not resemble a human. la the interview study, a few children identified 
germs as animals but none identified them with plants. Some sample drawings are 
shown in Appendix 2. 

Discussion 

Developmental changes in concepts of health and sickness as expressed in these 
interviews and drawings are basically consistent with developments reported in other 
studies of health related concepts. Previous studies have often applied a Piageiian 
framework u> age changes in these concepts (Bibace and Walsh. 19S0, Brodie, 1974, 
Simeonsson, Buckley and Monson, 1979, Neuhauser, Amsterdam, Mines and Steward, 
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1978). The preseat nudy shovs teadeacies for childrsa above pre-schooi age to be less 
egocentric aad migicai ia accouats of illness and to move tovard standard medical and 
cultural explanations of colds, gerois, and illness in general. To identify^ these changes 
as "concrete operational" and "formal operational." however, as some authors <to. would 
seem to require that a child demonstrate active logical transformations of coacci^ts. The 
aature of tJhe topic ma^ operational thin^g difficult to demonstrate. Rarely, in the 
case of illness, even simple and common conditions like colds, can a set of conditions be 
sy^matically varied in any way comparable to dimensions in a conservation or class 
iaclusioa problem, judgiag from the aumber of adults who thiak colds are caused 
directly by gettiag oae's feet wet . it seems ualikely that real operatioaal thiakiag, 
either coacrete or formal, is usually applied to questions of illness by chUdrea or 
adults. Some previous studies seem to equate different types of responses about illness 
as concrete operatioaal or formal operatioaal either because of the ages of the chUdrea 
involved, who are assumed to be ia these stages, or because the children have 
demonstrated operational logic oa a standard Piagetian task. The present study does not 
affirm or deny that operational logic is found in children's thinking about health and 
illness, but suggests that more intensive interviews presenting situations of complei, 
contrastiQg variables, would be necessary before these forms of logic could be 
identified. In his most closely related work, Piaget ( 1%7) does not apply operatioaal 
categories to ideas about natural pheaomeaa such as dreams and clouds. The present 
study does support previous research in finding that younger children tend to have 
exieraal, egocentric ideas about illness and that concepts of illness as internal 
processes come later. The auihor agrees with previous researchers C Bibace and 
Valsh,1980; Neuhauscr,Amsterdam, Hines and Steward, 1978) that health educaUon of 
both healthy children and children facing illness or surgery should take these 
developmental differences into account. A question left unsolved by this and previous 
studies is, if children attribute colds to their own actions, are they likely to feel 
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bl&mmrthy vhtu more serious illnesses or ftccideats occur? Resetrch iAYolylAf boUi 
hetUhy children tnd Uiose vith illness, usinc the same questions tnd methods, would 
be required to begin to msver this question. 
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Table 2 
WhAtisftCold? 





DK./Noans 


Sick 


Symptoms 


Germs 


Social effects 


Tot&l 




60 
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0 
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100 


6-6 
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30 


43 


9 


13 


99 


9-11 
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100 
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33 
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Resulu are shovn as percent«<es of codeable ansvers. 
Chi Square on raw datn (not per centages)^824, df-15, p<.05 
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Why Do Ptoplt Couf h Whta Th«y Havt a Cold? 
Dk.noaivi. Ttutol. Syamoat Stops cold Total 
Ago 



3-5 


45 


27 


1ft 
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6-S 


50 


23 


18 
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100 


9-11 
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12.5 


37.5 


12.5 
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12* 
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50 


100 



Sotults tre shown is porcoattf os of codetble tnswers 
Chi-Squsre on Rav Dttt (not P»rc«nts<ffs),6.0S, df-9, a s. 
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20 
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60 


iOO 
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25 
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Results are shovA as percefltAfss of codeshie snsvsrs 
Chi Square on raw data (not percentaf es), 26.07, df-9, p<.01 
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Yhftiif IlKUcifit? 
Ifakot you bettor DetcripUvs "Sciefitific" Totti 

Age 

3-5 75 25 0 100 

53 34 12 99 

9 72 18 99 

12' 50 40 10 100 

Rtiulto tr« ihown ts fierceatties of codeible answers 
Chi Squtre on Raw DsU (not p«rceat«f es),12.36, as 
(p<.05- 12.6) 
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Appendix i. Selected Responses 
The number preceding die response indicttes the child's «ge. 

aitftf 4 person sick? 
3f~A spiftor or smoke 

8— Germs. Ve get them by touching mud then putting our hands in our mouth or 
handling food vithout Ttshing first. 

9- Microf They tre like little tnimais thst fly around and then go into a person 
and auike them sick. 

9-When you eat something bad and it turns into vhite blood cells 
12-Tired cells don't work as veU. 

Yfatt la > cold? Why do ocopie couab vhen ihsv have a cold? What does it mean 
vhen vou ca tch a cold? 

3~Cough/frogs/catch it from somebody else 

4— You stay in bed because you're sick and you eat chicken soup and vatch TV in 

bed. 

8-A disease, a cold germ that comes into the body and eats cells. Cold germs 
survive mot^y in cold weather. 

1 } - A cold is when you're sick with a headache and don't feel good. People cough 
because something they drink goes down their windpipe. 

13 --(b) chest conge^on. It's the part of the cold that is cured by cough 
medicine To catch a cold means that you start getting the symptoms of a cold. It means 
you're sick or you have a bug or virus. 

Do you know what a yerm is? 

4"There are good germs and bad germs 

5— Germ is bad, 

6"A little bug: if you catch one it makes you sick. 

8- Germs are dried things that come from the air. They are bacteria. They are 
fuzzy things that come from plants. 

$~A germ is a little squirmy thing that Ic^ks like a vorm. 

9- A long stick, but shorter than a stick, that goes into your body and tries to get 
you tick 

10- A germ is something you catch by going by a sick person who coughs on 

you. 

11- It's a microscopic bacteria that makes you sick. 
What is medicine? 

^--Something that makes the nasty things that make you sick go away, 
4--Yucky stuff that makes you feel all better later. 

6— Medicine is medicine— What do you mean? 

11— Medicine is a substance made from natural things such as herbs. It can 
come in a bottle as a liquid, pill or spray. 



13~Medicine is various drugs or prescriptions thtt are not htrmftil but help a 
tick p^rfon g«t b«tt«r. liMiicia* is tht ftli*f from jMin thai halpc you g«t tMttar ax.d 
neaitny again. 

Whalis a cavity? 

6"Plaque. Some guy ir|io chevs at your teetii. This guy is real small and you 
have to brush him out and rinse him out. 

S"U's a brown tooth with food still in it. Candy, gum and not brushing nukes 
cavities. 

10" A cavity is when someone's tooth hurts. (Cause?) The cavity creeps. Little 
people vho go around digging holes in teeth. You get rid of them by putting toothpaste 
on them. 

1 1- When a tooth is <tocayed, ti^rns black and if you don't get it removed it can 
cause your teeth to turn bad. 



Appendix 2. Sample DraiFings 
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